Appendix 1

Reconnaissance survey of the geology and
ground-water resources of the proposed
Agate Fossil Beds National Monument,
Sioux County, Nebraska,

May 31, 1966

Includes a reconnaissance report by the USGS and correspondence between USGS

and NPS personnel regarding the proposed location and construction of a water
supply well.
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RECONNAISSANCE SURVEY OF THE GEOLOGY AND GROUND-WATER RESOURCES OF THE
PROPOSED AGATE FOSSIL BEDS NATIONAL MONUMENT, SIOUX COUNTY, NEBRASKA

by

Philip A. Emery
Geologist
U.S. Geological Survey

Geology and General Availability of Ground Water

Rocks ranging in age from Miocene to Quaternary are exposed within the
proposed park boundary. The best and most readiiy available aquifer is the
Recent alluvium and adjacent parts of the terrace and colluvial (slope-wash)

deposits. (See fig. 1.) This aquifer is capable of yielding small to

moderate amounts of water, 'The lower part of the Arikaree Group (see table 1)

.would most likely yield the greatest amount of ground water, perhaps as much

as 500 gallons per minute, The irrigation well shown on figure 1, in section

5, probably obtains its water from Arikaree rocks. The bottom of the Arikaree ~

Group, or Miocene, within the park boundary, is estimated to be at an altitude

of approximately 4,250 feet. Below this contact the possibility of obtaining
adequate supplies of good-qqaliEy water decreaées and is nearly nonexistent
below the toé of the Pierre Shale of Cretaceous age.

Following is a 16g of an 0il company test hole drilled_approximately
three-fourths of a mile south of the southeaét corner of the proposed park
boundary. It is included in this‘report because the subsufface geology of
the park area may be expected to be similar to that at the test-hole site.
However, since the park area.is at a lower altitu&e, the stratigraphic con-

tacts designated would be mearer the land surface.’




. Generalized log of test hole, Union 0il Co. of California, Agate test
No. 15-1, drilled August 1938 in NW%SE%SE)% sec. 15, T. 28 N., R. 55 W. ‘
Altitude of land surface, approx. 4,695 feet, total depth, 6,846 feet,

bepth below
land surface
(in feet)
From .- To
Tertiary System
Miocene Series _
Arikaree Group..."..‘...'Q.l....."l........l 0 410, ’ *
Oligocene Series ‘ .
White River Group.'....l....-.i‘l..l.‘l‘.“...'. 410 . 960

Cretaceous System

Upper Cretaceous SerieB..ceeseeeesesscsesssassasnses 960 4,625 - °
Lower Cretaceous SerieB.ieececerscssssescvocscensss 4,625 4,965

- Jurassic System

Upper JUI‘&SSiC SErieSI.Q.‘.Q.QCl..0.....0......,'... 4,965 5,409

Triassic System...0......l..I...C.O;...Q......l'l....‘.... 5!409 ‘5’785

Permian System........'....U.‘...0...Q.l..l.....QQOOCOQOO 5’785 6’846

Chemical Quality of Ground and Surface Water

Analyses of samples of ground and surface water taken in and near the
park area indicate that both are of good quality for domestic and irrigation

uses. (See table 2.) The water is hard, but should present no problems for

the intended uses,




Ground-Water Supply for the Proposed Park Headquarters Area
SW% sec. 3, T. 28 N., R. 55 W. '

A proposed well site, nhich was already selected before my arrival.at
. the park area and‘referred to as Site No. 1, is located on an alluvial~
colluvial terrace approximately 250 feet north of the south edge of the
terrace which stands 15-18 feet above the present river flood plain. The
surface of the terrace is slightly hummocky and has a general. slope upward

away from the stream 1-2° NNW. The depth to water at thlS site probably is

between 15~20 feet, and the thlckness of the alluvial-colluvial fill probably =~

is between 30-50 feet. If an adequate sﬁppl& of water cannot be obFained
from this material, it'is possible to drill deeper -and obtain the required
amount from the underlying bedrock. | |

"The exact site of the proposed septic tank and disposal field was not
designated. The location of rhe tank and disposal fielo was discussed with
Mr, R. C. Wyrick of the National Park Service; and a likely site, based on
the.generalvlocation given on the general-development-plan map and our
examination of the topography of the area, was postulated, The direction of
ground-water movement in the area of Well Site No. 1 and the disposal field
is to the southeast and sonth toward the Niobrara River. To eliminate any
possible chance of contamination to the water supply the disposal field '
should be 1ocated east of a line running N. 15-20° E. of the well sife. If

possible, either Well Site No. 1 ahould be moved westward or the disposal

site moved eastward to avoid potential contamination.




Ground-Water Supply for Picnic Area near Agate Springs Ranch

Little diffiéulty should be experienced in obtaining an adequate amount
of ground water in the picnic area. The depth to water is only about 5-10 |
feet énd the saturated sediments should'be.sufficiently permeable to yield'
small supplies of water. However, inasmuch as a cattle feed lot and recen;lyA'
installed privies apparently are upgradient from the picnic area, strong |
possibilities exist for c;ntamination of the ground-water supply. To avoid
these possibilities of contamiﬁation, the well should be installed at a
higher elevation to the southwest, perhéps near the proposed storage-tank
site. ‘A well installed in this locality would,'of course, derive water from
the bedrock formations, and depth to water prqbably would be between 80
and 100 feet, | |

| If it is necessary to install the well within the picnic grounds it

should be located as far as poésible from the toilets and feed lot, and the

water should be periodically sampled. and analyzed for contamination.
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Uffiee of Lend and Water Rights
430 Gelden Qate Avenus, Bux 35063
fou Frenclisco, Californin 94107
Jupe &, 1066

Agate Fossil Beds . ok i

Lo e, Geausih A. Hue Kichen, District Chief, VESS
Hebraske HSall, 901 B. 17th %2., Liscolsn, Hebresks 58505

From; Supgrvisvry Hydvaulic Bugloesy, 88C
Gubject: WUster resourses investigeticss - hgate Fossil Beds

1 wigh vo express our spprecistien to you, Wy, Philip A. Eagry sod
Br, 8. H, Delwew for the coupereiion is fwrnishing this report om the
limized sdvence wokice we were #ble o glve you.

He plen 3o drill 2 test well, besed on My, Bmwey's veport, #t the
propoesd Ferk besdgusriers es s90n #¢ specifigetions oeu be issued.

The sequence of releved sctivities will probably reguire the bid epeuing
date be sat for esvly July, 1964,

There wee # mlsusderstending s o pre-selestion of the well site for
the propossd Perk Headguarteve Ares. This sey beve sffected the choice
Hr. Baery sight otherwise hove ssde. In gecersl, the Survey is free

to seke its ecwn recomesadscions, selecting sites--based on their
professionsl judgment--thst sve capsble of yielding the sud result
dugoribed by us. We mey, ip some cages, 23k you te cousider ¢ preferved
ivcation slopg with yeur owe receamendation, The pre-selected s2ite,
Hell Be. 1, wee just esth 2 cses.  In view of the resevverious Hr. Brevy
makes fu the final teo sentences on Pege 3, would he prefer saother
tocation?

Your sseistance will seon be reguested for gpupsevision of the driliidng
#5d testing. Wenks agpin.

(Sed) Manyey MORRIY

Hamuel Merris
w8
Supsrintendent, Seetis BIuff u/c of report
Begtonsl Blrestor, W Beglow w/c of report
Chisf, Broueh of Waver Besouwrces, BARD w/c of report
waiel, DG, B8C  y/c of report

MMorris:pm




UNITED STATES ‘5)1916%‘
DEPARTMENT OF THE INTERIOR 2 8
NATIONAL PARK SERVICE o

WASHINGTON, D.C. 20240 ‘San Fror
IN REPLY REFER TO: June 17, 1966 - NAT BRSCEE
L5k~ ST WJUNZ 01525
L {7 i
] giipgp e RS

Memor andum 48378, &

To: Supervisory Hydraulic Engineer, SSC

From: Chief, Branch of Water Resources f.;

Subject: Water Resources Investigations, Agate Fossil Béds

Please refer to your memorandum of June 6 to Mr. Mac Kichan, U, S.
Geological Survey and the report by Mr. Emery on the ground water
resources of Agate Fossil Beds National Monument.

Although the author describes the Recent slluviel and associated
deposits as the "best" aquifer, the data in the report suggests
that the Arikaree is the best. The Recent alluvial deposits are
"capable of yielding small to moderate amounts of water" whereas
the Arikaree "would most likely yield the greatest amount of ground
water." The analyses in table 2 show very little difference in
quality of water from the two aquifers with perhaps the water from
the Arikaree being slightly less mineralized.

The only advantages in tapping the Recent alluvium rather than the
Arikeree is the lesser depth of the well and possibly & lesser 1lift
to the surface. If the water needs of the monument are not great
these may outweigh the greater yield of the Arikaree. However, the
author raises the possibility of pollution from the sepbic tank.

A well into the Arikaree, properly cased and cemented through the
Recent deposits, would be safe from such pollution.

Your memorandum indicates that a test well will be drilled in early
July. You should consider testing both the Recent deposits and the
Arikaree before a production well is decided upon.

Thank you for sending us a copy of the report., We shall be interested
in the proposed test well and, also, in view of your memorandum,in
learning whether Mr. Emery changes his recommendations.

7

B. W. Reed

ce:
Regional Director, Midwest

Superintendent, Scotts Bluff




IN REPLY REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR —

GEOLOGICAL SURVEY .
Water Resources Division
Room 127 Nebraska Hall
901 North 17th Street
Lincoln, Nebraska 68508
June 20, 1966

ATRMAIL

Memorandum

To: Manuel Morris, Supervisory Hydraulic Engineer, SSC
Office of Land and Water Rights, NPS, San Francisco, Calif.

From: District Chief, WRD, Lincoln, Nebr.
Subject: Water resources investigations - Agate Fossil Beds
In reference to your letter of June 6, it is my opinion that maximum
protection from contamination would be achieved if well site #1 were
moved at least 1,000 feet due west of the preselected site.
FOR THE DISTRICT CHIEF:
Philip%. Emery ;
cc: Richard Holder, Superintendent

National Monument
Scotts Bluff, Nebr.




SAN FRANCISCO PLANNING AND SERVICE CENTER
Office of Land and Hater Rights
450 Golden Gate Avenue, Box 36063
8an Francisce, Cslifornia 91402
June 23, 1966

L34-1M88C

(General-AGFO) V\
HMemorandum M% .

To: Assistant Director, Specialized Services
Attention: Chief, Branch of Water Resources

From: Supervisery Hydraulic Engineey, 1&W, S8C
Su§jeet: Weter Resources Investigations, Agate Fossil Beds

Further to ocur recent exchange on well sites at the subject ares, USGS
Geologist Philip A. Emery advises, ". . . it is 8y opinien that meximum
protection from contamination would be achieved 1f well site #1 were moved
at least 1,800 feet due west of the pre-selected site,"

Your memorasdum of June 17, raises the question of chofce of aquifers. The
requirement iz for 20 to 50 gpw and, if test drilling the recent slluvisls
feils to yield these quentities, drilling would be expected to continue, at
the same site perbaps, into the Arikexee, The specifications snd bid schedule
will be designed to acconmodate this sontingency.

By copy of this newoxanduwm, the Chief, D&C, 535C is being adviged that the test

well site will be relocated in secordance with Hr, Ewery's recommendstion,
unless we receive contrary advice.

{&gd) MANUEL MORRIS
Hanuel HMorris

ac: Reglonal Director-HR
Buperintendent, Scotts Bluff

MMorris:11




Appendix 2

Memo describing construction of Well #1, July 19, 1968

Memo report describing construction and testing of a water supply well at the park.

includes a detailed geologic log




g ) Yo IN REPLY REFER TO:

, . AN WAoo,
- RECEIV.ED
UNITED STATES San F&afx]clsco' Filanning apd Servl.ée Conter
DEPARTMENT OF THE INTERIOR NATIONAL PARKN & riEe
GEOLOGICAL SURVEY ' 8
Water Resources Division _ JUL 22 196
Rm. 127, Nebraska Hall ACTLIRFO.T ~ Dios B
j -
901 North 17th Street '—;*b'rﬁss'-ﬁx?emég_ rz""‘;j:
Lincoln, Nebraska 68508 -4-—[q”FA““—%+~ '
July 19, 1968 : }‘ i
. 1
Memorandum b
To: Mr. J. W. Roberts
National Park Service
San Francisco, Calif. 94102 DOCKET ]
i FILE { | |
From: District Chief, WRD |

Lincoln, Nebr.

Subject: Agate Fossil Beds, Nebraska

In accordance with your request that this office supervise the
drilling and test of Well #1 at the Agate Fossil Beds site the
following is submitted. Information thus contained is for
administrative use. No formal report is contemplated.

The test was conducted at the location of NWANWELSWY sec. 3,

T. 28 N., R. 55 W. in Sioux County. The well was drilled in
July 1967 and tested for performance August 7-9, 1967. Samples
of the rock materials drilled were obtained. The upper 89.5 feet
was sampled by H. M. DeGraw, geologist. The driller, George
Snyder, caught samples from 89.5 feet to the 193-foot depth.
Difficulties with mud circulation attributed to fracture zones
occurred during the drilling. Circulation was lost a number of
times, particularly at a depth of 41 feet, 66 feet, and 193 feet.
At the 66-foot depth it was necessary to £ill the 4-inch test hole
with concrete and redrill with an 8-inch bit with which the hole
was finally completed to the 240-foot depth.

A description of the drill samples is attached. Microscopic
examination in the laboratory was made by H. M. DeGraw who has
been making an intensive study of the Tertiary rocks of northwest
Nebraska. . :

The completed well was cased with 6-inch I.D. steel pipe to a
depth of 240 feet. The lower 100 feet of casing was slotted to
pProvide entrance of ground water to the well. '

The well was test pumped at 160 gallons a minute for a period of
30 hours. The static water level was 36.33 feet below the top
of the casing. The pumping level after 30 hours was 133 feet
below the top of the casing, drawdown being 97 feet. The water
was clear and appeared to be free of sediment and had excellent
taste. Samples of the water were obtained for chemical-quality
analysis given in the attached table. .




It is my opinion that the well is capable of 150 gallons & minute
sustained yield. The pump could be set at about the 200-foot
depth below the top of the casing; this would allow ample space
below the intake to serve as a sump for sediment that might be

drawn into the well.

FOR THE DISTRICT CHIEF:

 Chas. F. Keech

Attach., 2




Agate Test #1 Microscopic Analysis
' i H. M. DeGraw
July 10, 1967

Description ~ Depth, in feet
From To

Quaternary ' .

Holocene and Pleistocene
e = o 1 ] 1+
Sand, very flne to fine, predominantly very fine; slightly
silty, noncalcareous..... e et e e 1+ 7
Sand, very fine to fine, predominantly very fine; sllghtly
511ty, noncalcareous; trace of calcite........ v v 7 12

Sand, clean, very fine to fine with pleces of limestone,

sandstone, and medium gravel; probably very slightly

calcareous from 15-16 ft............... f e e ieer et 12 16
Sand and gravel, predominantly very fine to medium; mostly

gravel and pebbles (of limestone and calcareous cemented

sandstone) ; predominantly very calcareous................ 16 ‘ 20

Tertiary
Miocene
Arikaree Group
Harrison Formation (?)

Sand, predominantly very fine to fine; some medium to
coarse with white soft lime; grayish-brown; non to very
Calcareous .. vv.iviiiiininieenn e e ee et 20 23
Circulation sample ’
Sandstone, predominantly very fine to fine with medium,
light brownish-gray; lime-cemented and limestone, white,

, gray, some pebbles....... e it i ettt ettt et e 23
Sand, predominantly very fine to fine, grayish-brown with

soft white limestone pieces; predominantly noncalcareous. 23 28
As above........vuiiunnn 2 34.5
Interbedded (34.5-35.5 is sand)........ccivvurunnn. . .o 34.5 43

Sand, predominantly very fine to fine, grayish-brown and

hard white limestone layers, non to very calcareous
Losing circulation and lost circulation at 41 ft.
Circulation sample

the Limestone, white and sandstone, very fine to flne, 311ty, .
11ght-gray and soft sandstone, light-brown, very fine
to fine, very slightly calcareous.....ecveveveuvnerensons 43
Limestone, hard, sandy, very fine to fine, very light gray,
very calcareous et P Y /X 46




Y

/7(

Harrison Formation (?)--Continued

Sandstone, soft, predomlnantly very fine to fine,
slightly calcareous (white limestone may be lag from
DOV ittt it i e e e e e
Interbedded, (47-48 hard, 48-50 soft), grayish-brown, sand
and sandstone with lime cement; predominantly very fine
to fine sand; slightly to very calcareous........ Ceere e

Interbedded sand and sandstone; predominantly very fine

to fine, grayish- brown, slightly silty; slightly to
very calcareous........vveeunns. ettt et P

Monroe Creeleormation

Hard sandstone, lime-cemented; predomlnantly very fine
to fine; light-gray; very calcareousS.........ooeveuvnun..
Sand, very fine to fine; possibly slightly silty;
sllghtly calcareous...... S e ettt e
Lost circulation ’
No sample with 4" bit; changed to over51zed 8" bit........
(Poor sample) Sand with white limestone pieces, predomi-
nantly very fine to fine with some medium and coarse,
probably from cement plug; slightly calcareous{ .........
Circulation sample '
(Sand and gravel and pebbles from cement plug)
Sandstone, very fine to fine, noncalcareous, light-brown..
Sandstone, very fine to fine, moderately to very
: calcareous, very light gray; llmestone, white, very
CBlCATEOUS . 4 vttt e ettt e e e e
Sand, soft, brown, predominantly very fine to fine; trace
of limy pieces; very slightly calcareous................
Sandstone, hard, predominantly very fine to fine with white
limy pieces, light brownish-gray, (poor sample ?); much
medium to very coarse sand, which may be lag, sllghtly to
VLY CAlCATOUS . vttt ittt iennnnnneeenenrneeenenseennen,
8and, soft, brown, predominantly very fine to fine, some
coarser sand, probably from cement plug, non to very
SLightly CalCareOUS . . v uur et ittt ineinrernenernennens
(Two samples) Interbedded, noncalcareous ‘
Sand, predominantly very f1ne to fine; brown; sandstone
very fine to fine; non to medium calcareous.............
Sandstone, moderately hard, predominantly very fine to
fine, some medium to coarse (lag ?); brown; slightly
calcareous...vvuvviinvnenn, bearasaan . Ceenae Cereene
Sand, soft; predominantly very f1ne to flne w1th trace
of medium; trace of white limy sandstone; brown; non to
slightly calcareous........ fere e re s ettt .

Depth, in feet

From

46

47

50

54

58

62

64.5

67

68

69

72

75

To

47

50

|
|
}
]
i
|
§
|
|

54

58
62

64.5

64.5

67

68

69

- 72

75

78




el

,
Al

Depth,»in feet
From To

Monroe Creek Formation--Continued

Sandstone, hard; predominantly very fine to fine with
-some medium to coarse (lag ?); some white limy pieces;
brown; .slightly calcareous:.......... N et 78 . 80

Interbedded (80-81 and 82-83 soft; 81-82, hard)

Sand and sandstone; predominantly very fine to fine, with
trace of coarser, some moderately calcareous; cemented,
brown, non to slightly calcareous................. Ceeeana, 80 83

Sandstone, hard; predominantly very fine to fine, with
trace of coarser sand; brown; some moderately calcareous,
mostly non to slightly calcareous......:...... PO e 83 : 85

_Circulation sample . . , ‘

Sandstone, very fine to fine; predominantly slightly silty;

very light brownish-gray; slightly to moderately

CaLCArEOUS . vttt ittt it i it i et et 85
Sandstone, hard, trace of medium to coarse; predominantly

very fine to fine; slightly silty; light-brown; very

calcareous.......... T T Seer et 85 89.
Sandstone; light brownish-gray and light brown; slightly

O Very Ccalcareous. .iuiu it it innenneennnnnns I 89.5 90

Sand; predominantly very fine to fine with dark minerals;
~slightly silty, trace of white limy sandstone; light-

brown; noncalcareous........ O 90 93
Interbedded. ’
Sand; predominantly very fine to fine; slightly silty with

black minerals; light-brown; noncalcareous; with white

limestone pieces and sandstone, soft, lime-cemented, ‘

moderately calcareous, light brownish-gray................ 93 100
Sand, trace coarser, very fine to fine; predominantly

noncalcareous; some white limy pieces with sandstone,

moderately calcareous......ouviieverrnnnnnnnnn.. Cereeeeas 100 104
Sand, soft, predominantly very fine to fine with trace of

coarser; few lime-cemented pieces; light-brown; non-

CalcareoUS. v it ittt iienaa. e et oo 104 111
Sandstone, hard, predominantly very fine to fine; slightl

silty; light brownish-gray; moderately to very calcareous. 111 112
Sandstone, soft, as above, slightly silty..... e e 112 113
Sand, soft, as above, trace of coarser sand; slightl

silty; light brownish-gray; moderately calcareous..... wees 113 125
Sand, predominantly very fine to fine, slightly silty with

limy pieces (small sand size); light-brown; noncalcareous. 125 133
As above (limy pieces are probably in limestone layers...... 133 139
Sand, predominantly very fine with fine; moderately silty

with limy pieces; light-brown; slightly calcareous........ 139 145
As above. . ... ittt i i e e ceraes e 145 153




Debth, in feet

' From To
Monroe Creek Formation--Continued
Sandstone, predominantly very fine to fine; slightly
silty with hard white limestone pieces (layers);
. ’ 153 166

~light-brown; noncalcareousS. ..o S

Sandstone, soft to hard; predominantly very'fine to fine;

moderately silty w
non to very calcar

ith hard white limestone pieces (layers);
eous; and sand, 1ight-brown and white
' . 166 187

to very light=gray......cceecoenoneernrorerrannrosrrnts
(No sample), probably sandstone and limestone.....cecoco-e 187 193
Fracture ZOME...eceessnssenssvaess T R e 193
No samples collected.....oeevvenrerrnrrmernerrrertirss ceee 193 - 240

Total depth of test Well.iveeeeoanoannosavssans heeeens e

240

1

Samples are stored at the Conservation and Survey Division of the University
of Nebraska, Room 113 Nebraska Hall, 901 North 1l7th Street, Lincoln, Nebr.

68508.
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2g.S. DEPARIMENT OF THE INTERIOR ~
' _GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
Analysés by Geological Survey, United States Department of the Interior
9-268 q - (parts per million)
Well Location 281{55W13ch '
42923150"N Long. 103°41'L1"
Depth of sample, 240 ft.
Date of collection ...c.oceveevcene aug. 8,
1967 .

Silica (S10z) o eevserrerresnnrens 56
Iron (Fe)ovevrnaonnns Ceeeeiesens -
Manganese (Mn).......... R
Caleium (Ca) covvvrvasorsnonneens 36
Magnesium (Mg) ..ccoeveeeeveenns 7.9
Sodium (Na) . .ovvvveervnananneens 13
Potassium (K) .. cvvvveenceanennes 6.7
Bicarbonate (HCO3) . ccvvvvvnones 163
Carbonate (CO3) «cvvevrervoacsnee 0
Sulfate (SO4) vevvrenrvnevnensones 13
Chloride (C1) c.vvvvvenennnenocecs 3.1
Fluoride (F) .cvevvervnenvaonenns 5
Nitrate (NOg).ovveverionnennnens 13
Dissolved solids v

Calculated......cocvervrveerens 229

Residue on evaporation at 180°C .| 248
Hardness as CaCOj ... vvvevvenees 122
Noncarbonate hardness as CaCOs. . 0
Alkalinity as CaCOg..vvveercvenns 134
Specific conductance

(micromhos at 25°C)......ovenns 332
pH ............................. ' 7-3
o) [+ AT R .5
BOTOR o o o. o s o o o o o o o o .03
SAR . . . - - * . L] . . L] L] . L] .5

GPO 830-837




Appendix 3

Memo and responses;Water questions from
Agate Fossil Beds National Monument,

May 9, 1986,

August 27, 1986,

October 10, 1986,

October 23, 1986

A memo from the park to the Water Resources Division raising several issues and
concerns regarding the parks water resources and water rights. Several memos from
the Water Resources Division respond to the questions and issues raised by the

park.
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| L »,.} L]L - Lall STATES GOVERN«/EZZw /Z/
oate: May 9, 1986

memomndum

atrnorr Superintendent, Scotts Bluff and AGate Fossil Beds National Monuments

suasect: Water Questions, Agate Fossil Beds National Monument

vor  Dick Ketcham.

Enclosed are copies of most of what we have for water at Agate Fossil Beds
which as you can see isn't much. We have had a number of questions regarding
water and water resolUrces at"Agate. Among.them are:

- 1. Since the National Park Service has taken over the area, great changes
have occurred in the river environment. Large marsh areas have formed
and in many places it is difficult to determine the main channel of the
River. Are these changes the result of natural action, the removal of
heavy cattle grazing in the area, termination of dredging, elimination
of the impact of historic grazers, the result of periodic tumbleweed

. ...dams, or all of the above? What actions should Wwe be tak1ng in regard

.to the management. of .this small river? v

2. What are the effects upon the river within the park originating outside
the park? What is the quality of the river water? Is it heavily laden
with pesticides? What is the effect of irrigation on levels of the
river?

3. Do we in fact have any rights in regard to the water in the river or
:~ 1s our major guarantee of in stream flow predicated on the fact that
there are senior water rights down stream? : :

4. We are often accused of causing great loss of irrigatian water due to
- evaporation and transporation from the marsh area. 'Is this-true? °

5. Much of the upstream river area within the park boundaries lie within
an area in which the Federal Government holds scenic easement only.
We suspect from reading the easement that its terms would not prevent
center pivot irrigation equipment from being installed in the park.
If this is so should the easement be strengthened? What would the
1ikely effect on the river be if such equipment were installed?

#6 What is the current status of surface versus ground water laws? Are
we sufficiently protected to insure the future domest1c water needs '
of the Monument? , 2

‘Naturally we:do not expect complete answers to these questions, but we do

~ feel we:have~largely:ignored the water resources within the Monument from
management's standpoint. Any help your office can give us would be greatly
appreciated.

OPTIONAL FORM NO. 10 7~
(REV, 1-80) T
e GSAFPMR(ucm)im-n .8 .
L 5010414 .

® GPO 1381 0 ~ 341526 (8587)




Stanley L. Ponce
(

August 27, 1988
W54 (479}
HUR/AGPG Uster Rights

Homorandum

To: Jerry Banta, Sevperinteadent, Agate Fossil Reds Hational Honument
Aten: Jobn Kapler, Hauagewent Asslstant
Threught Chief, Yater Fesources Pivisien, Fert Coilins

[

From: Lhilef, Water Kights Branch, Water Resocurces Divisicn
Sabject: Water Kights Issues in Agate Fossil Bods Natiopal Hosumsent

Attached Is the status sheet regaruing water rights issues st Agate Possil Bods

ga
Hatfonal Henument. This fore presents a concise statement of the isgsus and the
acvtion this oifice is teking ve help solve gueestionsg ralised by you and your
staff.

k2]

Plegse contact myseli of Scect Brown it Fou bave any quastisas.

Stanley L. Fongs

Stanliey L. Pouncs
Atigchment
¢t B. Scott Hrown, WRE

Harren Hill, HuR
Hichsel RBuggiero, HER

FNP:SPonce:cs:8/26/86:221~5341:20815brw.bit

|
|
|




Scott Browa 3[5

N

thie monunebt vas
Bave |
:antly, 2
spproxinately six

ilssuse slluded

£a T what extent sre
R o i’i;a; 8 aow




a4y, Lo asBure Lhsi L by

rangi WE&R PUTChASSd Are Bol 4sCialed R bamimﬂf*g i}\e he

D

%, What agiien .
the Servies when the Holfssn
atatal

The Hater Rights bBraneh will evaluate the hdstorie treads of the river's Llow and wiil
respmarch the Supsrivtsvdent’s gueastions concerniny instyesu Llow LERE : pro
the Boffwman water rigbt. The following sctions will be carried out

L. Pxnming the nydrelogle trend of Thg upper Hichbrare Hiver using gaging fecoras ol
thres stations:

#. at the Hymsming ~
Bo £% Agate JAebrysiae
¢. abeve Box butge

i ce fyom zhe Solicliior cuncsrsal
right for irrization to an insivean Liow rnggz in

“ sRLEL

gegulir

e

sﬁ
o
W
oo
e
i
[
-
o
LIS
~
™
o
W
@T’
f"‘
fad
Qw\r
"x
i
e

.
W rismilyy walen in aaﬁzﬁ'“‘f B BEST
& ?uf&it&; «ﬁ» T ? iiiii%g of park mar
rao ; ii ¥, L@ SoLuYe Waizmk
che

for draft zeport by

pal Eeport

g,mv

F

ACTIOW SCULBULE
Gonpiation

Unis

Astion bug

15 4 Bty Brown

St i i

Bt

A A S R S

e s s AT S

> Seoent Browa o -

10

A A e g e

it e PR

Stan Pouge

pred s <ty SR




L kﬁc\mxwg Kéfthqw
LORD - SR

AG P

Octoher 14, 1386

L54 (479)
FWR/AGF0 Watsr Rights

Heporandun

To: Superintsudsut, AGF)
Atta: John Baplaer, Hsnagement Assistant

. , U o R )
Inrought Chist, Waotsy Rescurces by ﬁi&hﬁg
Tho
From: Chier, Water Hights Braneh
Subiect: Water Rights Issues in Agate Fossil Bedsy sational Honument

This memorandui is our raport to you coucerning water right issuss at
Agate Fossil Beds Hational Hepnmaat,

The questions and concerns that were identifled by our acticn plan of
st 2%, 1386, have besn researched and we submit the Iollowing infermution
znd recogmmendsations for vour cousideratioun. )

1]

Jtew 1

Examine the hydrologle trend of the upper RNichrara River using the gagisg
recorods of Lhrse statlions:
a. at the Wyoming-Msbraska border (U6454000);
b. st agate, Nebraska {084548108); and
©. above Box Butte Reservedr {(0645345040).

RESULTS

Data from two of ths above UBGS gaging sites on the upper Nicobrarae River wers
gathered. The gsge at Agate is locatsd slightly avove (upstresm of) the
monument, approximately 300 feet from the Highwey 19 bridge. =Rucords for this
site sre available from 1957 to the prassnt. The gage above Box Butte
Reservoir ia located below (downstraam of) the monument, approximately one
Blie upstream of the reservoir's high water line. Records for this station
gre available from 1947 to the presesk

We gathersd and examined the following tyves of date frem each site:

-3 aormal monthly meam cischargs;

D cumulative monthly tuneif)

. normal annual mesn discharges;

d. flow duration data;

2. lowest aund highest mean discharge for sslected sumbers of
cousacutive davg; and

. mean daily dischargs.




He recognized early that the data colloctzd would not lead themselves to
determivlag whecher the river's flow has diminished weasurably over the past
twe decades beesuse of management practices within the monument. The gaging
site above Box Butte Kepervoir is located approximately 20 miles below the
eastarn boundary of the monument und beiwaen them are many unknown faetors
that affect the ytreawm's flow regime.

Among the unkaown factors are many thatu ¢an produce significant and
unprediceadle changes to the flow regime, Lxamples includa:

a) the timing and volume of irrigation withdrawals;
by variable climatic conditions;

a) the contribution of ground water to surface flew or vice VELsa;
aad

@) impoundments oun fributaries.

Those and probably other limiting facters preclude us from agcertaining with
any degree of statistical certainty that a man—induead cause~aficetr
relationship does or does not exist betwean land use practices withia the
monumaent snd the flow regime of the Niobrara River.

Altnough it is our position that the limitations of these data do not
allow a statistically valid conclusion to be drawa, our therough sualysis of
the data and our understanding of the situation have led us to obassrve scome
trends and form some opinions, We will share them with the understanding thacr
while they were devrived through careful analysis, thay ars mervely the
obsarvgtions and opinions of thres professionals.

Please refer to Table 1, Hean Houthly Discharse of the Nicbrara River at
Twe Gaging Stations (May-September). It compares each atatian's'&istor}cal
{pre-monument) mean monthly discharge with the mean monthly discharge of the
periods 1967-1985 and 1976~1985. (Historical records for the station at Agate
began in 1958; fer the station above Box Putte Reserveir they bagan ia 1947.)

The period 1576~1983 was salected Dbacause we assumad that the riparian
vagetation within ithe menumeni would have established itself betwaen 19865 and
1876, The months of Hay through September were separated from the remaludar
of the year because they coineide with the irrigation season and because
evaporation aud tramspiratlon are greatest during thoss mouths,

Comparing bistorical discharge rscords (unbroken 1lines) with the
discharge records of two receut perteds (broken lines), we note the fellowing
ohservations. C T :

a. Hay's flows during the two recent periods (1967-1985 sud 1976-
1983) have been slightly greater than those of the historieal
peviod, both abovs and below the monument.

28]
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Hay's average discharge at Agats was 13.9 cts for tha
hisvorical period (1958~1966), 14.78 cfs for the 1967-
1985 period, and 14.34 for the 1976-1985 period.

Hay's average discharge at the downstream site was £9.7
¢fs for ths historical period (1947~1986), 31.5 efs for
the 1967-~13%83, period, and 32.0 e¢fs for the 1976-1985
period.

June'a historicsl flows were greater than these of the ramcsut
pericds, both above and below the menument,

i.

ii.

June's average discharge at Agute was 9.8 cfs for the
197619485 period, 10.4 ¢fs for tihe 19G7~1985 paricd, and
18.8 efs for the historical period. The differences
constirtste a 4~9 parcent raduerion of flow over the past
10= and 20~-yvear pariods,

June's average discharge at the downstream site was i8.3
ctg for the 1976-1985 pertied, Z0.9 cfs For the 1967~1985
period, and 26.6 cfs for the historical peried (1947~
1966), The differences constitute @ 21-29 percunt
reduction of flow at the downstream s5ite in Juae over the
pasgt 10~ and 20-year periods,

July's bistorical flows wsre significantly greater than those
of the recent periodsg, both sbove and below Wiz monumsut.

i.

ii.

July's average dischargs at Agate was 7.6 ofs for the

1976-1945 period, 8.1 cis for the 1967-1985 peried, and
9.6 ¢fs for the bistorical period (1958~1$86). The
differences congtitute a 17-22 percent reduction of flow
above the wmonument ia July over the past 10~ and 20-yeer
weviods.

July's average discharge at the downsiresm site was 14.1
cis L1ox the 19671985 pertod, 14,5 e¢fs for the L976-1985%
period, and 19,9 cfs for the historical peried (1947-
1986), The differences conscitute a 27-2%5 perceat
reduction of flow at the dowanstream site in July over the
past 18- and 20-ysar perisds.

August's flows heve shown remarkable stubilitv from one period
te another both above and below the monunent,

i.

Avgust’s average discharge at Agate was 7.80 efs for the
1967-1985 peried, 7.85 ¢fs for the hnisterical period
(1958~1968), and 7.86 for the 1976-1985 pariocd.




ii.  August's average discaargs at the downstreaa site was 15.0
cls for the 1967-1985 parica, 16.2 cis for the historieal
period (1947-1966), and 17.4 efs for the 1976-1983 period.,
The difference batween the 1976-~1985 pericd aud the
historical period coanstitutes a azeven percent increansa of
flow inr August below the monument.

e Seprember's flows during the two recsnt periods (1967-1985 and

1976-1985) have beem siightly greater tian thosa of the

bistorical verfed, beth above and below the aonnmeant.

i.  September's averags discharge at Agats vwas 7.9 efs for the
historiecal period (1958~1966), #.1 cfs for the 1976~1955
pericd, and 9.1 cts for tue 1967-1985 perigd.

11, September's average discharge at the downsiream sits was
il.4 efs for the nistorical puriocd (1947-1%08), 13.5 visg
for the 1367-1985 period and 14,1 c¥5 for the 1976-1955
period., Tioe differences coustitute an 13-24 PELCAuEL
increass of flow below the monument ia Seprember over the
past 10~ snd ZU-vesr periods,

Pieage refar a2iso to Table 2: Summary of Mean Monthly Discharge and
Percent Change irom Historical Meau for Twbo Hscent Ferieds of Two Gaging

Stationg.




JHIRILJES Lenbav A1are

aNne AV

GBBT-9LBT & -==--~- -
GRBT-—LGBT ecvrvrermee- .
996T1~8G6T ~———*

G8BT-9LET == ——=
GBBT-LIBT #eereme P
996T-L¥6T +———mi

AN ‘YI0AY¥IESHY FLLOE XO0d HAOHY

(YHEIRILJES-AVIH) SNOILVILS DHNIDHVH OML LV
JHATY VYVYHOIN HHIL J0 EFDYVHOSIA ATHINOW NVIR

T d'1EVL

01

0¢

o€

0¥

(S4D) EHYVHOSIA



Summary of Mean Monthly Discharge

TABLE 2.

and Percent Change from Historical Mean
for Two Recent Periods at Two Gaging Stations

MAY
Historical
1987 - 1985
18976 - 1985
JUNE
Historical
1967 - 19856
1976 - 1885
JULY
Historical
1967 -~ 19856
1976 - 1885
AUGUST
Historical
1967 - 19856
1976 - 1985
SEPTEMBER
Historical
1967 - 1985
1976 - 1985

Agate

13.
14.

14.

10.
10.

9.

9.
8.

9

8

8
4

1
1

Percent

Change

+7

+7

-17

-22

+15

+3

%

%

Box
Butte

29.7
31.8

32.0

26.6
20.9

18.8

19.9
14.1
14.5

16.2
15.0
17.4

11.4
13.5

14.1

(Discharge values in CFS)

Percent
Change

+7 %

+8 %

-21 %

-29 %

+7 %

+18 %

+24 %




SUMMARY ARD CONCLUSION

Flow data were obtained from twc USGS gaging stetions located above aand
below the Agate Fossil Beds MNatiopal Monument. Mueh or the data was asalyzed
after being grouped into specified periods. Data that are representative of
an bistorical period (pre~19%66) and data that sre representative of WO
subsequent periods (1967-1985 and 1976~1985) were compared; however, maay
intervening factors, wiieh are largely usknown, impose severe limitacions on
the usefulness of these flow data for the purpose sought. We have,
neverthelass, oifered some observations and expressed our proiessisnal epiniwvm
with respect to the analysis. They ars summarizaed as follows.

Mean meonthly disecharge records from the two gaglsy stations follow
clogely corresponding trends: Histerical flows were greater thsn raceant flows
ia Juns and Juiy, but recent flows bave been equal w sz greater than histeric
flows in May, August, and Ssptembsr.

July's bistorical flows below the monument were 27 percent greater than
flows recorded over the past 10 ysars. Suen a2 reductien or Flow is
sigaificant; however, 1t is important to note that July's historical flows
abeve the monument (at Agate) were also signiticantly greater (22 percent)
than those of the past 10 years. It is plausible that such a rseduction of
flow might have besn percalved by irrigators below the monumaat, but a
gimilar reductiocn ceccurrad above the monument as wall,

A comparison eof August's flows at the two gaging sites is alse
noteworthy. August's flows for the 1976~19853 period below the monument were 7
percent greatar than those of the historical paried. Yetr, suguet's flows
above the monument show swall variation over the entire peried of record.

Finally, September's flows for the 1976-1983 below the mouumant vwars
substantislly greater (24 perceant) than thoss of the historical pericd. Above
the monument the change was not as great (3 pereent)

The assaertion that a diminishment of flow has occurred below the monumant
since 1266 and, further, that mensgement practices within tiie monument have
caused the flow to diminish, particularly in the late summer, i2 an assertiom
that ignoeres two points which we have emphasized pud which are supporisd by
the flow records. They are: '

1, The reduetion of flow that has oceurred in Jens and Joly, since the
monument was established, has occurred above the mouunment as well as
balow it.

2. -A reduction vf flow has unot ceeurtaed in the late sumumer period,
despite ths fact that lzrigation demand agd avepstranspiration are
often at thelr peak during that paritd. Reacent August snd Seotember
flows have been egual to or greater thaun bistorical flows, beth
above and below the ponument.

We conclade that ths dats caunol suppert such an assercion and we would
giladly sihers any of the additiounal data that we havs gathered and sxanmined.

g




Item 2

Seek legal advice frowm the Solicitor concerming the poasibility of
transferring an acguirved right for irrigation to an lpstreawm fiow vight in
Hebraska.
RESPONSE

This possibilily was ralsed before 1t was learned that Babraskas has po

provision for changing the purpose of a water right. Therefore, advics f[rom
the Solicitor's office regarding a change In use has nol been Sought.

Instoad, we refer vou to itue attached axeerpis from hsbraska's surface watex
laws concerning instream appreopriacions (Ssctiom 46-Z, 107-116, X.R.8., Nebr.,
1985).

We suggest that serious comsideratlon should be given to the possipilivy
of operating within the frawmevork of HNebraska's statutes to protset lostrean
flowe within the monumsent. If 1t is your desirsz to pursus an instream
appropriation in the manper allowed by thse stats, the Hatar Rignts Branch will

iniviste the process in cooperation with the Raglonmal Oifiee and the
Solteitor's Cfiiece.
Item 3 i

Obtals from the State of Nebraska a lisi of decreed water vights Yor the

mainstom of the Niebrara Hiver, listad agcording to pricrity.

RESPONSEH

The most recent listing of appropriations from the mainstam of the Niocbrara
River is found in tne Hebraska Department of Water Resources' Forty-Fifch
Biennial Report to the Goveraor. The report lists all appropriations
recognized by MHebraska at the end of the 1983-1984 biennium. HBslow are listed
all malnetem approuriations from the Wyoming-Nebrasks border dowamstrsam to Sox
Butte Dam. They are uot listed sccerdipg fo priority; howevelr, priority dates

arg shown.

APPROPRIATOR GARRIER UsSE PROVL
GRANT
{CES)

Bioux Gomoly
Kilicott Hareford Ranch, Ine. Blglow~Seymour Canal I’ 1,30
Ray T, Douy Kanch & Cattle Pumps ik 1,20
Martian H, & W. Lneilie Barshsll Johngen Cansl IR 2.U08

W

OF
PRIORITY

DATE




Helvin R. & Klara M. Grote
Six Bar Ranch, Ine. =t al
8ix Bar Raach, Inc. et al
. $ix Bar Ranch, Inc. et al
Agate Sprimgs Ranch, Ine,
Agate Spriugs Raachk, Inc.

Agate Springs Raunch, Iac.

Agate Spriangs Ranch, Inc,
Agata Springs ﬁ&nch, Inc.
Agate Springs Rapen, Inc,
Departmeanr of Interisr
Uscar Skavdainl et al

Horava, Morava, MHorava &
Spow, st al

fia

Morava, Morava, Moravs
-8now,; et al

Horava, Morava, Morava &
Suow, et al

'Gaoige X. Sandog
James L. Skavdahl
James L. Skavdablr‘
Jamas L, Skavdahl
Denald B. Armstrong

Dousld B. Armstrong

Joha J. & Patriels B. Manning

Box Butte County

Judy K. Prelle

Lakotah Canal
Barnest Canal No. 2
Earnzst Causl No. 2
Earnest Casal Ne. 1
HeGinley~Stover N. usnal
HeGinley-Stover 8. Canal

HcGinley—-Stover N, &
Cook Canal He. 2

Coek South Canal Hu. 1
Pump

Pump

Pump

Harris—Nesce Canal

Harris-Nesce Canzl

Labelle Canal

Labalie Canal

Hettlen Caasl
Mettlen Canal

Haettlen Canal

. Davisen Canal

Bennaett Canal

Punp

Hoore Capsl-—-

Geo. Hitshew Caanal

IR

IR

iz

IR

IR

iR

IR

IR

iR

IR

IE

IR

g

R R

)

iR

6,68

10/01/1893
05/15/1891
03/24/1914
05/01/1885

05/01/1387

Q3/01/1894¢

05/31/18391

05/31/1891
05/01/1887
05/31/1891
12/67/1953
07/01/1892

07/11/1932
§3/12/1555
07/03/1893

04/27/1896
12/18/1912
16/13/1931
04/17/1922
12/18/1912
06/20/1960

0772271895

02/17/1913




Judy K. Prelle
Judy K. Prells
Wilkins Raneh, I1ne.
Hughes & wilkins
Hughies & Wohlears
Hughes & Wohlars
John K. Hughss

1

rank L. Dshaven

rry

Dawes Conuty

Wyoming Fusl Company

¥ranees #. Chicolne et al

Herle A, Dsuny & Lila P. Stirawder
Herle A, Danny & Lila P. Strawder

Merlza A, Danny & Lila P. Scrawder

~

Tomshawk Ranch & Cattie Co

Vigginia Campbell
Yirginia Campbelil

Bursau of Reclamastion
Bureau of Heclamation
Robert Delsing

Robert & Visiat Lembke
Robert & Violel Lembke
Myron P. & Eimsda Lembke
Bobert & Vieler Lambke
Rachel D, Kérsick

Laonpard J. Kriz
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Pioneer Canal
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02731671950
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U2f24/1953
03/06/1937
V672471941
01/13/1981
1171571883
03/31/1932
09727 /1806
06/14/1937
G77i171946

0471971911




Charles L. fodenca Lighte Canal IR 1.47
Charlas L. Iodence Lighte Canal i £.20
Charies L. lodencs Lighte Canal IR + 24
Charles L. Iodence Lighte Canal iR L95
Charles L. ZIodence Lighte Canal Ik D
Doane £, Wilay Potmesil Caoal is 6.706
Duane E., Wildy Potmesil Canal IR 2.07
Ghasrles L., lodenes Mirage Flats Canal IR 2,06
Bursau of Reclamatiom Mirage Flats Cansl iz 135,78
Charles L, lodencs Mirage Flats Canal IR 1,46
Bureau of Reclamation Mirage Plats Canal iR 30.76
Bureau of Heeclamation Mirage Flats Canal 81

Bgreau of Reclamation Mirage PFlats Canal Si

IR~Irrigatiocn, MF-Manufacturing, Si~Storage, S8-Supplemental storags,
S1- Bupplemsntal irrvigation

Kota:

tx. Robzrt Bishop, Chief of the Operatioas Branch, Nebraska Depsrtment of

Yatar Rasgeources, stated in & recent telephone conversatiom thset Box  Botte
Reservoir Dbas net filled for more thanm 20 YHArs. If that is the cass, the
Bureau of Raclamatioun's storage and suppizmental storage rights ef 15,000
acre-feet per year (3/6/37) and 32,670 acre feet per yosr (6/24/41), and

probably ether rights as well, are aot being satisfiied.

It is notewerthy that iu 1962 HNebraska and Wyoming apportioned the waters

oi the wpper Niabrara River. The terms of the apportiooment are containud in
the attached compact. »

Item 4

Display thz process for appropriating water in Nebrvaska; the procass for
objecting te applications for new water use parmaits; the respomsibilities of
park managers and the Water Rights Branch; end recommend sciions needed, Lf
any, to sacure water righits that weras acquired waoen the Boffman ranel was
purchased. e :

i1

01/24/189.
04/07/191.
U1/62/191:
03/62/193.
12/28/134.
10/29/195.
08/07/196:
03/02/193.
61/25/193;
02/11/193

£5/18/194

G8/05/195.

G8/05/195:




Hebrasks law gives the Department of Water Resources jurisdiction eover
#ll water right matters sxcept those specifically limited by statute (Section
46-209, R.K.5,, Hebr., 1943). In short, the Dirsctor of the Deparmsent has
bread ramging authority, particularly with respect te applications fer new
surfaes water permige.

Unlike many neighboring statss, Hebrasks doss notg autosmtically provide
for pubilc notige whon applications Jfor npew appropristions ars being
procassed, With few exceptions, applicants raceive thair permit to put water
to benuticial use within 30 days of ths Department's recelpt vi an application
and f2e (currentiy 32006},

Thuere is currently in place a moratorium dgainst new sppropriations on
enly two stroams in Nebragka: Pumpikinseed Greew {g wributary of the Hoerth
Platte River) and Lodgspole Greek (@ tributary of the Seuth Plarte Kiver)., I
the Department recelves an application for watsr in any other bagin, and 4F
the applicatioa 1s complets, then Nebraska law directs the Department to allow
the use o be periecied. Saction 46-235, R.R.S., Nebr., 1943 reads:

8

“"the Department of Water Resources shell approvs Lthe sams,
by eodorsemmnt therson, and shall make a record ol  suel
endorsement im soie proper manner in its ofiice and  cetura
the same so endorsaed to the applicant, who spall, on reesipt
thersof be authorized to proceed with the work snd to taks
BUL neasursy as may be uaeassaf& te perisct such
application inte an apprepriation.”

The same statute, nowsver, gives the Depariment autherity to igmposse
certsin restrictiong on the appropriation.

“"The Department may, upon wxamination of sueh avplicaticsn,
endorss it epproved for a less pericd of time For perfecting
the proposed appropristion, or for a less amount of water,
or Ior & less amount of land cthan spplisd for. The
Department may also impose such other reasonable conditions
a8 it deems appropriste to pretect the public incersar
(8ection 46-235, R.R.8., Bebr., 1943).

Oune suclh condicion thet is routinely Ilmposed upon new appropriations iz
that the vight to divert is subjeet to ganior appropristions belng satisfied
first. If at any time an appropriator falls to receive waler to which he
Teels he 1s satitisd, he potifies the Department of Water Rescurces and the
Department conducis a field inspsection, Upen finding that a senior
appropriater’s rights are uet baing satiafiad, _the Department isasues notices,
er closiag orders, to juniow appropriaters to discontinus their diversions
Wien conditions permit jumior ZOPTOPLIALONE Lo reswms their diversiocss, the
Department follows with ancther notics suspending the sarlier order.

w

il




In the abssnce of a public notice provision for new appropristicns, our
only Trecsurse, ia the event the Ssrvice's rights ares not being savisfied
bacause of the actiocss of junior epproprlators, i to fellow ths procaduys
described ahove. In view of existing conditions on the uppexr Hiobrara xiver,
bownver, we can expect that in most years the state will continuwe to sand
notices to AGYO to stov diverting for m porticn of the lrrigstion season
because more sanior appropriators downstream reguirs tis water.

Accerding to one official in the Department of Water Resources, HRobsrt
Bisnep, Chief, Operations Brapch, water supply conditions on thwe uppex
Hiobrars are such that applicatious Ior new water uses over the past fovw ysavs
nave bean very few. Apparently, evervome iz aware of the fact that alveady
the stesam 13 heavily appropriated snd virteally svery summer closing orders
will be ssnt out to protest the senlior appropriators.

Finally, HNsbraska lav deoes pol vroviée for & change Iin the purpose of a
water use. Origioally, we bad discussed the possibilicy of effecting & change
for & portisa eof the irrigation right that was acquired wietn the Helfmaso
ranch. At that time, we were uwnasware of the fact that Nebrasks bas no
provision for change, other than for z change in thes point of diversioen or ths
place of usa. Therefors, we recommend that you continne the praciice of
pumping and reporting te the state each year, as bsfors,

Copies of Nebraska's Bules for Surface Water aud Rulss for Ground Hater
Are snclosed. Alse engloged 1s 8 cepy of Sectiom A06-42%,03, R.R.5., Hebr.,
i943, which you may want to read.

iIf you or your stalf beve auy questions, please contact S5cott Brewn oy
myself. We loock foruward to hearing from yvou regarding the posslibliity of
applying to Hebraska for sn instream appropriation.

Stanley L. Ponca . o

Stanlaey L. Ponce

Attachmuents , .

ce: D, Seotr Brown, wéﬂ-wxa (wf att) PRI
Richard Eevcpam, WSA-WRD {w/ att)

Warren Hill, MWR (w/aty)
Michael Ruggiero, MWR {(w/atyg)

~FNP:DSBrown:cs:pm1:221-534l:9/22/86:20922brwiag-
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NATIONAL PARK SERVICE

WATER RESOURCES DIVISION
301 SOUTH HOWES ST., ROOM 343
FT. COLLINS, COLORADO 80521

IN REPLY REFER TO:

October 23, 1986

L54 (479)

AGFQO/General

Memorandum fif- % !2 /@yzqyfsz
To: Ch;géf”Water Resources Division

Through: Chief, Water Services Branch

From: Hydraulic Engineer

United States Department of the Interior

Subject: Water questions - Agate Fossil Beds National Monument.

By memorandum of May 9, 1986 the Superintendent of Scotts BLluff expressed
concern for the water resources of the area in the form of 6 questions.
following material reiterates the questions and provides answers.
of the questions involve broad and/or complicated topics, our answers may be
considered as preliminary comments. Further investigations or projects will be

necessary to provide quantified answers.

Question 1.

In that some

Since the National Park Service has taken over the area, great changes
have occurred in the river environment. Large marsh areas have formed and
in many places it is difficult to determine the main channel of the River.
Are these changes the result of natural action, the removal of heavy
cattle grazing in the area, termination of dredging, elimination of the
impact of historic grazers, the result of periodic tumbleweed dams, or all
of the above? What actions should we be taking in regard to the

management of this small river.

Answer

This question was partly answered in our memorandum of October 10, from
Chief, Water Rights by his flow analysis of gaging stations and partly in

following answers to your other questions.




Question 2.

What are the effects upon the river within the park originating outside
the park? What is the quality of the river water? Is is heavily laden
with pesticides? What is the effect of irrigation on levels of the river?

Ansver

The chemical quality of the Niobrara is good. Further downstream at Box
Butts there are no unusally high constituents of concern (water quality
analysis attached) The dissolved oxygen is near saturation and showing
only moderate biological pollution. We nor the USGS have any pesticide
information on the Niobrara near Agate. Therefore your closest and best
source of information is the Fish and Wildlife Service in Pierre, South
Dakota. We have discussed this question with Mr. Chuck Sowards, Comm.
605-224-8693, (FTS) 782-5228, FWS. He felt the best organism to test
would be fish, however, sediments might also be useful. He indicated that
testing the water would probably not provide adequate analysis due to the
volitle nature of many pesticides. We suggest your checking of feed
stores to determine what chemicals are being sold/used. This information
can then be used to greatly reduce the number of analysis required for an
adequate test. Analysis can be done by FWS, each sample will cost about
$175.00. Samples (fish or sediment) should be collected in midsummer. We
have a list of legal heracides and pesticides in eastern Wyoming and will
forward them to you if you wish, the number exceeds 8,500 different
products.

Question 3.

Do we in fact have any rights in regard to the water in the river or is
our major guarantee of instream flow predicted on the fact that there are
senior water rights downstream?

Ariswer

Our memorandum of October 10, dealt with water rights on the Niobrara from
Wyoming to Box Butte dam. There are 61 appropriations and 55 of them are
senior to our Hoffman Pump right. This is equal to 90%. More than 987 of
the senior rights are for irrigation. The total amount of water already
allotted is at least seven times the flow of the Niobrara at Agate in
Sioux County alone., This is true of many basins including the Colorado in
which Indian water rights alone are three times the flow of the river.

Surface waters can and have been appropriated. Our acquired Hoffman Pump
right to water from the Niobrara will have to stand on its own merit with
other rights to the river water downstream. The downstream water rights
may be our best protection of instream flow.

Question ﬁ;

We are often accused of causing great loss of irrigation water due to
avaporation and transportation from the marsh area. Is this true?




Answer

We would have to know the time that the land is inundated. By assuming
the entire area of the Monument is flooded from January to June fromn
terrace to terrace, it is possible to lose four percent of the total river
flow by evaporation from snow, ice and water. Evaporation is decreased by
snow and ice as the vapor pressure on frozen surfaces is lower than on
water. With a snow or ice termperature of 30°F and a dewpoint of 20°F the
evaporation rate is only one-fifth that from a water surface at 80°F when
the dewpoint is 70°F, with the same windspeed assumed in both cases.
Based upon the above considerations/factors, it appears that the loss of
water from the park as evaporation is negligible.

Question ?__._

Much of the upstream river area within the park boundaries lie within an
area in which the Federal Goveranment holds scenic easement ouly. We
suspect from reading the easement that its terms would not preveat center
pivot irrigation equipment from being installed in the park. If this is
so, should the easement be strengthened? What would the likely effect on
the river be if such equipment were Iinstalled?

Answer

A legal opinion regarding the application of center pivot irrigation
within the Monument has been requested of the solicitor. This response is
expected in the near future.

The USGS, Water Resources Investigation 80-43 by R.A. Engherg states that
most of the Niobrara flow in the sand hills is due to groundwater seepage,
not from runoff. However, we would expect some of the flow infiltrates to
recharge the Ogallala aquifer, at least in some areas. This indicates
that during the irrigation season, groundwater withdrawal would definantly
effect the flow of the Niobrara, especially if the wells were in close
proximity to the river. The drawdown of the irrigation wells will cause
groundwater to flow away from the river and into the well.

Question 6

What is the current status of surface versus groundwater laws? Are we
sufficiently protected to insure the future domestic water needs of the
Monument?




Ansver

There is no groundwater law in Nebraska except for irrigation wells which
must be spaced in accordance with State regulations. It is our opinion
that park domestic systems are safe for the forseeable future. We
presently have 216,000 gallons of water a day available from our
headquarters supply well. New potable water sources camn be developed by
drilling additional well(s) at any location on the Monument that is
Federally owned.

/Z/zjl&/\«a/ V%4 m

Richard Ketcham




NIOBRARA RIVER BASIN

06454500 Niobrara River above Box Butte Reservoir, Nebr.

Location.--Lat 42°27'35", long 103°10'15", in NE% sec. 27, T.29 N., R.50 W., Dawes County, Hydro-
logic Unit 10150002, on right bank 1 mi upstream from high-water line of Box Butte Reservoir

and "6 mi east of Marsland.

Drainage area.--1,400 mi®, approximately.

Period of record.--July 1975 to current year.

Statistical data for selected chemical constituents

_ ‘ No. of Max-  Min- ] Stand:‘ird Ninetieth Tenth
Constituent Units measure- | : Mean Median devi-  percent- percent-
ments tmum - mam ation ile ile
Specific conductance urho/cm 27 472 358 413 414 28 450 370
Dissolved solids, residue mg/L 17 325 263 286 282 17 310 270
Dissolved solids, sum mg/L 9 300 266 281 memeeee- 13 memmeccccceaan
Hardness as Ca(0j mg/L 8 180 150 160 <-------- [ O
Calcium, dissolved mg/L 8" 54 45 49 aeceean- 3.8 eeemccmmmmemaan
Magnesium, dissolved mg/L 8 10 8.1 9.3 cmemann- 0.7  wmeecmmemeeanaa
Sodium, dissolved mg/L 8 37 22 26 ~emeeea- 4.6 cemeeeeeiieeooees
Potassium, dissolved- mg/L 8 8.7 6.3 7.4 cmeeeoas 1.0 comemamimemaiaaa
Bicarbonate ion mg/ L 8 270 210 283 --eeaae- 21 e
Sulfate, dissolved mg/L 8 33 11 16 ---nee-- Tl mmmmeeemeen
Chloride, dissolved mg/L 25 8.3 3.5 5.3 4.9 1.2 7.1 3.9
Fluoride, dissolved mg/L 9 0.8 0.6 0,7 ---eeens 0,07  mememeceeea oo
Silica, dissolved ng/L 8 52 39 47 ceeee--s 4,2 cmemmemmeeeiees
Boron, dissolved ng/l. 8 160 40 68 -----ee- 3 R
Iron, dissolved ug/L 8 180 0 46 --e----- 88 cememeeeeeaes
Manganese, dissolved ug/L 8 200 5.0 46 ---e--e- T
Nitrite + nitrate as N, Mg/ L mmmmm e s o e e e e e e
Ni%gzg-lgng , dissolved MZ/ L mmmmm e e e e e e
Nitrate as NOj, dissolved = mg/L == --- oo mm oo e d e e e e
Amronia N, total mg/L 28 0.07 0.00 0.02 0.02 0.02 0.05 0.00
Organic N, total mg/L 28 0.81 0.15 0.43 0.38 0.19 0.71 0.21
Phosphorus, total mg/L 28 0.12 0.00 0.04 0.04 0.03 0.09 0.01
Phosphorus, dissolved mg/L 20 0.08 0.00 0.02 0.02 0.02 0.05 0.00
Fecal coliform c01/100 ml 15 1,800 IO R 465 0
Fecal streptococci c01/100 ml 23 4,200 L S8 ~----mm--- 660 16
Oxygen, dissolved mg/L 28 16.5 8.2 ------- 10,0 ---------- 13.0 8.5
Biochemical oxygen demand mg/L 26 9.4 0.6 2.9 2.5 1.9 5.2 1.1
o) pH wiits 28 7.4 7.1 7.4 7.4 0.2 7.7 7.2
Color Co - Pt units . 9 25 3 4 s 8 eeeeeeeecaeaaas
24




NIOBRARA RIVER BASIN

06454500 Niobrara River above Box Butte Reservoir, Nebr.--Continued

Results of regression analyses relating concentrations of selected chemical constituents’
to specific conductance (SpC)

R
constituents measure- Regression equation .  explained .

(mg/L) ments coeffi- | iance OSTIMAte

cient (mg/L)

Dissolved solids, residue (RDS) 17  RDS = 0.110(SpC)+ 240.947  *0.17 3.0 17
Dissolved solids, sum (SDS) ~  ===--=s-=ss-sssssosssosssmomooooSImomosTosITTIIIITIIITERITIIIII
Hardness as Cal0; (TH) ~ =-----s-=cs=ssssssssssmssossoosssosssomooomooommooIToTImITIIT
Calcium (Ca)  mmemmmmmsmessssssssossssosooooomoomsmonosoooTmTmmTommIITTTITTTTTTY
Magnesiun (Mg) ~ -esotemmooosooommossmmosenoomeoes B e R
Sodium (Ma)  meememmsmsessssessessmsseossssooosooossoooosnoooiioiToioIT
potassium (K)  =eesessmsmssssssossssssnsssoooommmomoomooooommmmomommTEmTITTIIT
Bicarbonate (HCO3) ~ mm=mmmssessommmssssssssssoosmooossomsoomoooiiimmmmmmmmmmIIIITT
Sulfate (SOA) ----------------------------------------------------------------

Chloride (C1) 25  Cl = 0.003(SpC)+ 4.187 * .06 0.42 1.2

silica (Si)  mmessssssessmosssssosooososoosommsommoosooomnoTmTmITITITITTTITTT

Nitrite + Nitrate as N (NO3-NOj) =----=r-ssc-sssssosorsmosmmsmoosmmsromssnosnomon 2o mmmmmm T T

* Not significant at 95 percent confidence Jevel; the regression equation should not be used to
predict the concentration of the dependent variable. :

Results of regression analyses relating specific conductance to water discharge (Q)

No. of Water discharge Standard error
. of 3 . Percent :
measure- (ft3/s) . . Correlation : of estimate
e Regression equation cosfficient explained
ments  Maximm Minimum ' variance Log units  Percent
27 86 6.6 SpC = 406QO'00508 *0.04 0.20 0.031 7.1

*Not significant at 95 percent confidence level; the regression equation should not be used to
predict the concentration of the dependent variable.




Unitea States Department of the Interior

OFFICE OF THE SOLICITOR
OFFICE OF THE REGIONAL SOLICITOR
P.O. BOX 25007
DENVER FEDERAL CENTER
DENVER, COLORADO 80225

October 23, 1986

NPS.RM.1048

Memorandum

‘To: Regional Director, Midwest Region, National Park Service,
Omaha, Nebraska :

From: Regional Solicitor, Rocky Mountain Region

Subject: Potential Change in Land Usage at Agate Fossil Beds
National Monument

The superintendent of Agate Fossil Beds National Monument has
expressed concern regarding the imminent possibility of visual
Obstruction to the monument by the installation of center~pivot
irrigation systems on properties within the nonument in which the
NPS (National Park Service) has only an easement. Upn to now, no
problem has arisen, as the land covered by these easements has been
used for cattle grazing, a compatible use.

~
The cattle business in western Nebraska is now in financial
distress, and many local cattle ranchers have converted their land
to farming, using center-pivot irrigation systems in their opera-
tions. The superintendent anticipates that the easement owners may
soon request permission, or independently proceed, to establish
such systems, and he believes that the systems would be inimical to
monument purposes because of their height and size.

You have asked whether the terms of the easament would allow the
landowners to install center-pivot irrigation systems.

The United States acquired the subject easements by condemnation.
The landowners reserved the following rights in the condemnation

instruments:

Ingress and egress across lands . . . for the burpose of
maintenance and repair and use of an irrigation system, a
portion of the ditches of which pass through said tract;

the United States received:

« « . an easement in and right in perpetulity to restrict
the future use and development of [the subject tract]

-
. . © ’
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and the landowners were expressly refrained from the foliowing:

b. Erecting or building any structures on said land,
except as may be authorized in writing by the Secretary
of the Interior . . .

However, the instruments also-provided as follows:

g. [Landowners] . . . shall not be precluded hereby from
maintaining and/or constructing any irrigation system
done in conformity with good husbandry practices and in
accordance with other provisions of this instrument.

Based upon the language in subclause g. above, the landowner has
the right to construct an irrigation system done in conformity with
good husbandry practices. Center-pivot irrigation meets this
criterion. However, because that provision is gqualified by the
phrase "in accordance with other provisions of this instrument, "

it is subject to subclause b., above, which refrain the landowner
from erecting or constructing a structure on his land without the
written authorization of the Secretary of the Interior. ‘

The purposes of the national monument expressed in the authorizing
act are as follows:

« « . to preserve for the benefit and enjoyment of
present and future .,generations the outstanding paleon-
tological sites . . . and nearly related geological
phenomena . . . and for the display and interpretation of
the scientific specimens uncovered at such sites, and to
facilitate the protection and exhibition of a valuable
collection of Indian artifacts and relics . . . . (Act
of June 5, 1965, 79 Stat. 123.)

A center-pivot irrigation system installed on easement land could
interfere with the display and interpretation of scientific
specimens at sites on the monument. Such would conflict with the
purposes for which the monument was authorized. .

It is, therefore, my opinion that the landowner must obtain the
prior written approval of the Secretary to install or erect a
center-pivot irrigation system on easement land. This opinion is
based both upon the language in the condemnation instrument and
upon the express purpose of the national monument as provided in
the authorizing legislation.

P
-7

/@/ g// &

Ral Canaday o

For the Regional Solicitor

Rocky Mountain Region




Appendix 4

Drillers logs and well driller’s report for the domestic
supply well and the fire supply well constructed in October

1992 at the maintenance area

Information regarding construction and testing of the wells.




F:?)z)tgo Description

0 5 |LOOSE SANDY SOIL MATERIAL

5 10 |[SANDY SOIL MATERIAL

0 17 LOOSE LIMEROCK & LOOSE SAND TO SOFT
SANDSTONE

17 120 JLAYERS SILTY SAND & BURIED LAYER BLACK SOIL

20 4o LAYERS LIMESTONE BROWN SILTY SANDSTONE TR
GRAVEL

40 oo LOOSE ALLUVIAL LIMEROCK SANDSTONE &
GRAVEL

60 130 FINE GRAY ARIKAREE SANDSTONE WITH
LIMESTONE LEDGES

20 1100 FINE GRAY ARIKAREE SS WITH HARD LIMESTONE
LEDGES

100 1120 FINE GRAY ARIKAREE SS WITH FIRM LIMESTONE
LEDGES

120 1140 FINE BROWN TO GRAY SANDSTONE SOME
LIMESTONE

140 1160 FINE BROWN TO GRAY FIRM SANDSTONE SOME
LIMESTONE

160 1130 FINE BROWN SILTY SS WITH SOME LIMESTONE
STREAKS

Geologic log of domestic supply well near the maintenance building
at Agate Fossil Beds National Monument

Nebraska DNR Registration Number G-079953, Well ID 88610

Well constr

ucted October 1992




Depth

_ Description
From|To P

0 5 [LOOSE SANDY SOIL MATERIAL

5 15 [LOOSE SAND & TRACE BROWN SANDSTONE

I5 [30 [LOOSE SAND & SOME LIMESTONE ROCK

LOOSE ALLUVIAL GRAVEL SANDSTONE &

307 LIMESTONE

47 1105 ARIKAREE FINE CLEAN S5 WITH LIMESTONE
LEDGES

105 135 SOFT BROWN SANDSTONE & SOME SOFT
LIMESTONE ROCK

135 |180 SOFT BROWN SANDSTONE SOME FINE SILTY
SANDSTONE

Geologic log of fire supply well near the maintenance building at
Agate Fossil Beds National Monument

Nebraska DNR Registration Number G-079952, Well ID 88609

Well constructed October 1992




 WATER VAULT DETAIL /—
NO SCALE AR T\ M6 /

'NELSON WELLS, Inc.

HC&-—-—MGA'. _ |
Alliance, Nebroska 69301 T - |

L .
. '

Fhone [308) 762-1 ' o
| s} i 1922 ' o Gat. 29, 152

s
-

T0: Rohert Hamaun . '
Coatracting 0fficer’s Representative

FROM: Glanun Kelson . :
- Reluwon Wells, me. , _ |
REL: Agate Fossil Beds Nwtionmal Momusent o o
Well Drilling Contract Order No. JWEX6cOBG .

The follewing data provides. the test pumping results on-the 6Y and 10" cassd
wells for the project Tecords. The resulis indicsteé that the well design has
.been axcellnnt and thet the 'additional secreen recemviendation sesns ts Rave been
Juatified. The ideal puphing condtition’ exists when the production lsval neadad
- can be produced without reducing the pumping leval into the ecreensd portion of
the well, as dravdewn inte the screen say lead to aerated wgter pradustion.

The gcreen placement in both wells atarts ut 90 below the awface. In the &9

well the yield st the screen level im aboat 138 gallons per minute. The yield

in the 107 well was 356 gwilons per minat: at & pumping level of 76%, that wus

the highest production podnt testeds ’ ' o

The water is very clesn but may yield miner, wery fine sand when the wells are

started, that sudbsides gquite rapidly, due to the fact wu did mot use a check valva

during test pusping to aid in getting sanl removed by swring actions,

The 6 vell was pumped for 1% hours on Ocv. 8th and 9th, 1992 with yields as
 13sted belows o AR .

Static water level . o ERC 27'6v Total mt’l of m 1&'

, 80 Gallons Per Nimute » . « 57¢ : ' :

J.OﬁaallongPttHimte v o o 721

mmh” Pu Himt' - 8 = 85'

162 Gallons Per Nipnte . . 105° Ny

187 Gallons Per Minuts . « 120v . - JEH
© The 10" well wes pumped for £ hours on Oet. 23, 1952 with yields as follows: FE)

Static water lovel o o« o o « 25 ., ‘Total Depth of Casing 180* [2§

170 Gallons Per Minate . « » 55" : o : A -

208 Gallons Par Minnte . ., . 57' ’ L ’ Far

251 Gallons Per Mimute < . . 62¢ _ e

291 MQ“ Per H&m‘ke > s 8 6?' "",

350 Gallong Per Ninute . o » 72' "?;

s » » ?b° R

36 Gallons Per Mimte

Nationally Cerfified Drillers .
& Pump Installers '




